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Welcome to Mrs. Robinson's solar energy 
dass-the cod place where eco- conscious 
kids gather to learn about one of the hottest 
energy sources on Earth: the sun. It's an 
important subject in our newly aware world, 
where people everywhere have finally gotten 
the message: We have to start right now if we 
want to save the planet. Instead of drilling for 
oil, nations across the globe are looking to 
the sky,, thinking solar; and finding new ways 
to help each other increase their use or" this 
infinite power source. And since kids— and 
their parents, too— want to be part of the 
solution,, they'll all enjoy taking part in the 
fun lesson this book imparts. 

Using appealing cartoons with a cast of 
lively and curious students, experts Tilly 
Spetgang and Malcolm Wells demonstrate 
how solar power works in a really clean and 
understandable way. They detail the history 
of solar energy, as well as today's newest 
technology; show how sunlight gets converted 
to electricity; and explain why it's better than 
nonrenewable fuels. Plus, they tell you some 
great things you can do with this clean and 
natural energy. 

There's lots of humor on every page, so the 
subject is both easy to grasp curd enjoyable. 

In fact, TJie Kids' Sofar Energy Booh is so 
entertaining and thorough, parents won't be 
able to resist looking over their kids' shoulders 
so they can learn too! 

Let the sun shine in , - - because in our 
environmentally challenged . Id ;'s one of 
t h e mo s t i m po r tant thing s we c a u >. 
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Foreword 

Twenty-seven years ago they were friends: Malcolm 
Wells (an architect), Irwin Spetgang (an engineer) 
and his wife, Tiliy (a journalist). They share! a strong 
belief tn trying to save this beautiful blue-green 
planet of ours. 

Out of that grew this book. Mac is an artist with 
a wild sense of humor, he let loose, and the other 
two jumped in with creative chips. They turned to 




Tilly for a crystal-clear story of solar * . . and how 
it works. 

But that was in 1932, The world wasn't listening. 
Few had even heard of global warming and 
diminishing drinkable water. Now it's on the cover 
of Time and an essential item on our President's 
agenda. 

So here's a brand-new version of The Kids* Solar 
Energy Book even grown-ups can understand. It's 
aimed at kids (it will be their world in a flash) and 
the people who love them. 

Malcolm Wells and "company" had a blast creating 
this book. Hope you enjoy ... and laugh, and learn. 












ustice. 



Your Glorious 
Future 



Pssf: \rWvS 

«dl tA’&OlA’H? 
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This world is yours. 



5 v^vy genevcus of' you. 
T^mVs ^ \o¥, Krs. Robi^SfJVt, 




This beautiful blue-green planet of mountains and 
oceans and skyscrapers and great beasts of the 
jungles all yours. 





Have you ever thought about it that way? 



You may be about 12 years old and not feel as if 
you count in any special way outside your family. 



in ^ Special vjas,yi 



Never. 



^lujisvys. 






But, in the wink of an eye, you will be 18, 23, 3 2. 



| j w 1 J?-23"32 

I vecoi^weviM \Y 

Y$ ^yone. 





ID 



Then you will be in the position of electing the 
politicians who make the rules of the land. 



OU, lwOU>. 






power! 



You will have power! 



You may own property, pay taxes, and help decide 
how that tax money should be spent. 



okr boy! 



/ 



IP wkcJih ihk PtVo, 

I co^Vi/p lAf^uP hb o!<Al 



As you grow older, you will begin to realize how 
many cruet and unjust things go on in life. 



You probably will try to change some of these 
injustices. 



I Hwvh olaY Ih -fivsh 

recess. 



Hof ^yi^vave, I wdH J h. 
Wikk £?\\\ wy pcwe!^ 
Hdbt?^Ay will im£SS 
wif k we. 





It may be that people are hungry and are not 
being fed. You may fight to stop the killing of 
giant whales, the clubbing of baby seals. 



You may come to feel that the spread of nuclear 
power means deadly destruction. 



Or, If wy paycheck 
cromes from fUe power 
company, I m^y cowe fo 
feel melf Aowh 

ov Hwo Is svM^ili price 

ho f<?\y for evier^y 



to stop 

H\e 



^Flgkf fo shop fke killing 
Tkonf h be our moffo. 



lv idii fo kin 

fWe V"L'iRtx^! J/ 





As an adult, you will be able to give your time, 
your creative efforts, and your money to help sol ve 
some of the world's problems. 



One of the most serious of those problems that 
you will have to deal with will be . < , energy. 



w«^s ^ seluPIon, 
nap pvoblevn. 



Will I geP oh 
TV T l Ac? 



How c^bouP kelpin^ 
US Solve sovne O-P 
fkese pvobleuAS? 




Your mother lowers the temperature in the 
house ... to save energy. 



five. yd u 

My wotkev keeps 
if set c\ <A#\y 
ni^kt. 



YouVe heard about the energy crunch. 



Ik's 

y be^v. 



I tkougkk If w<?\s wken 
two oil f^Mke^s colli^e^. 





Your father carpools with two other people . . . to 
save energy. 



yoi* 

He's <k vevy iiMpo^f^f guy. 
He sAfives fo vjoy-V *aW^.. 



Cett-cU rite 
5I3 'akef- 
flvev keve. 



■i t: 



You are asked to turn off lights and the television 
when you leave the room ... to save energy. 



1 M If, 

H\en ^vevyboMy 
gCfS 
£^f 








Why do we have to save energy? 



Hew tko we U^ewi? 
Vow Ye fke ke^ckev. 



Why can't we simply ill the gas tank in the car, 
the oil tank in the basement, or flip a switch so we 
have electricity whenever we want it? What's a I 
the noise about, anyway? 



Well, to be truthful, most people want to save 
energy because it costs so much. 




But the major underlying problem is oil. 






It takes an enormously long time for oil to be 
created in the earth, where heat and pressure 
help to form it. 



Yes, it's ^uck betbev 

ta v^t^Ve Ik ivt re-fihevies 
tukeve ik k^Ves anty 

tsiAi iAiAys. 



We're running out of it. 



GooJl. Tk^k ; U *jek vifA 
af kke oil pv<?b^eiM. 



The oil we've pumped out in the past ten years 
may have taken millions of years to form. 



YeccW 1 oil 




You can plainly see that we cannot keep using oil 
this recklessly or it will be gone in the future, when 
you, and your children, will need it. Oil is very 
important. 



1 you 

iP ^ fvab\ev*. 






It keeps grant machinery running. 



H) sleep ^ tar beH-ev 



It is used to make plastics and medicine, for 
instance. 



UgW 

oily we^idKe, 



In the form of gats it makes cars move, it is 
important to farming because fertilizer is made 
from it, and it helps make electricity. 



kelps wpike ekckvlclky? 

Ttfo b<mt Ben fVenv\klU\ h know hk^vh 




All over the world right now, methods are being 
studied of creating energy without depending 
on oil 



obviously, wkoeve^ Is 
sku^yi'b'} hkevn neVcev 
Sku^AIeA hke 4msh o£ 
pkevt4o^yn^dcs: "ene^y 
Ct?vn neikkcv be creche ^ 
v\dr Ae.sWoyeA 1 * . 





One of those ways is to use solar energy . . . using 
the sun for heat. 



■vl 



X' 



YVf 



■■-V" 



O'a, &.V*. \ U\ H-v :- 1 iwvdvi,^ v£di*a! 

I fWougUt fUls ^vf 



o > ^eWv eMevgy! 

' vJU^r £\ bevel 



&}) Ve^iPin? 



If you stopped a caveman and asked h im (assum- 
ing there was a language you both spoke) where h 
learned about passive solar heating, he wouldn't 
know what you were talking about 




But the caveman used the sun in a smart manner. 
He moved into caves facing south, from where the 
sun shines. 





V\e.y , verily 

WiAS o-P Uim, 



/[ 

f ; 'julj'rt pE.Jn.+nJ^. -j 

; J, ■■f' y-i^tivig 

. fUc-jJT VM fviircs. - 1 

'" ’L . .. -- J 



This gave him sunlight, which baked the floor and 
walls of his stone cave during a good part of the 
day. Then, at nightfall, when the weather turned 
cold, those walls and floor gave back much of the 
same heat, wai ming the caveman and his family. 



Wtfitf v'nivtufe, Nws. 

f ycn^ 

kkeve w^s plenty 
c-P oil In fkose Atwy%. vj'ky 
<sU*W-i- ke JUSf fkW'L cjh 




In Amei ica s very early days, the Pueblo Indians 
built their adobe rooms into the south face of 
cliffs. They used the sun exactly the way cave 
dwellers did . P , for stored heat in walls and floor. 



Tke Native /^evio^nS 
knew w,cve kk^K we 






How did they know about it? 



Simple, They must have felt with their hands 
how the stone sucked up heat during the day and 



+ roloacOi'l it at S1H a hr 



Ho* 1 hUinV Uisbovy bells 
L\S bk£y inlw<nyS -relb 
Shone iwlhk hkeiv elbows. 



Kinybe hkey weve 
shiAiAenrs oh yoiws. 



Ov t*vnybe lh WtnsjlASh 

hU^h wtny* 



M<nybe bkey 
knew /II Gov’e. 



They were smart people, and they applied, what 
they knew to their dwellings. 



In a major exposition (like a world's fair) in France 
during the late 1890s, one of the most exciting 
exhibits showed how a piece of machinery could 
be run by the sun. 




bk<?\h J s kow wcOlp^pev- 
wexs Iwenbe^? 





I b'ko tW|kb y OLA lb oil 

bk^b ixvtwAc iM^vcklnevy v^h. 
Cow£ oh, how, you c$Wb k^ave 
lb bobk w^nys. 




A shiny metal parabola (nothing more than a large, 
curved dish) focused the sun's rays on a black tank 
of water. When the water in the tank boiled, it 
gave off steam. 




As w\\ 

3-P-hen Ao wken 
boiled. 



ze 



The steam was sent through a pipe to run a smai 
steam engine, which, in turn, was the driving 
power for a printing press. 




Pn ess I VJktftk k^ppene^ To 

hk<?vf piece o-P w^cktnevy we 
just- Alscussivi^? ok, Mevev vnh\<A, I 
If how, "TkeH wk<?dr kcnpp£Hi£tA? 




The press printed leaflets . , . 



which explained that all the work of printing 
the leaflet had been done by the sum— without 
electricity or other power sources. 



I Wow: 
Ilf-He 



Vjivd'k o-P fke 
Fvenck soWv pWHHg 
IhA usWy? 



It was, and still is, a great source of wonder 



\Vs **01 fUey ¥&\V <?dpdLvh 
lh Rsws fUese <A<?vys, 
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Also, in the late 1890s, in the southern parts of the 
United States, several types of solar systems were 
sold to people in Florida and California, 



Tkose people will 
buy 






Th ese were roof mounted solar collectors that 
heated water used for dishwashing, baths, and 
laundry. 



py-ivi-Hn^ presses, foo. 
Dovdf -EW^ef fUe^,. 



Heating water by using the sun's rays was a great 
deal easier for people living in those hot southern 
states than chopping wood, building a fire, and 
keeping a stove going in the heat of the summer. 



WtfuJtAVf If U^ve bee^ 
easier f cf^ppmn woo^ 
£n}'A\dsf eye? 



Bui in the early 1900s, oil and gas were discovered 
(the very fuels that are becoming scarce now). 



So solar energy was very popular then. 



TUen fUe oil pv r o\?l£e^ 
111 bsh. 







It was cheap. It was easy. Solar energy was put 
aside as being too bothersome. 



i^Ach less 



People quickly learned that all they had to do 
was run gas through 
it came out. 





Most people pooh-poohed the rumors because 
the idea was so strange. 



/\ vLAindr htaiAh rubbles 
sIvsiaKA he pook-p ooUeA 



v Lv.w't'l <1 



But in the late 1950s, rumblings were heard about 
possible fuel shortages. 



Is UiU<5\f fk<3S£ 

were? 



vUlWpl £ 

* u^ibl e 




Hadn't there always been plenty of oil and gas? 



Ntf- Tkey weve <A\scovev^A only 

si^ty ye.&ys 

ycu Vol A u,s yaiAvsel-k 



Wouldn't they continue „ . .forever? 



We. oWk wtndr 




But a few people around the country listened very 
carefully. 




R iawVjI e - c be ck er s, 
Tkey o?01eM. 
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They were known as conservationists. They began 
to change their lifestyles so they would use less 
electricity, water, coal, gas, and oik 




UT 1 1 



vmy less 
fkose fkln^S only 
oil tz\\\A wcve 

fke subject's o-P hke 




And out of their searching for ways of saving fuels 
grew a renewed interest in solar energy. 



These early conservationists studied, experimented 
(one woman in Princeton placed homemade 
solar panels on her garage roof that heated the 
oven in her house, enabling her to cook and bake 
by the sun's free heat), and began to put their 
money and thoughts into solar energy. 



I hkougkf ske puf kev 
oven oh bke 
voo-P chh^A kev 
panels oh kke pm ting, 

fress. 




Today there are many good manufacturers of 
solar energy systems and many fine engineers and 
architects who are able to design solar systems 
properly. 



Industry, as well as government, is studying solar 
energy seriously as a way to stop depending on 
foreign oil. 



JUST Oy 

Two kHScvupldoiAS 
bui^s ouT To wX\V 
Tke industry -Par 
call IT's wovTT.) 



FogfigM oil? 

Ish j T Tke wkol^ wovliA 
ouT, ov is iT 

jusT us? 




You will benefit from all this solar activity. 

And some day, when you are an adult, you may 
remember learning your solar energy basics. 
Enjoy. 



Active Solar 
Systems 




Energy from the sun is free and always available. 



It doesn't pollute the air as oil and coal do. 



5 ay, vj£?\s i LM.LSNvPov , me<Al I VkaugkV 
IV iw<?*s ovOy Vke pvo<Au,cVs oV Vkeiv 
coi^v?usV’l<jh Vk*nV pohiAVe(A Vk<£ <?uv. 



5uV Vkeve's ^ c^Vck, W^kV? 
You k^ve V^ Ae sd^eVking 
expensive m gyA^y Va use IV. 




Well, In some countries, everybody does. 



Tk^k ’$ ve^ly skocVm^l 
i kkou^kk nvdy &\ -Pew 
in^tdks Ik. 



sd\ 



■ e^evgy. 



It's a natural way of heating air and water. So 
you may wonder why everybody doesn't use solar 
energy instead of oil. 



Js Ik because you c*Wk 
use Ik Ih wo sk 6i\ buvnevs? 




That's because those countries have no oil or coal 
of their own and must buy energy from other 
countries at very high prices. America is rich In 
coal, but still imports more than half the oil it uses 
It needs solar energy to reduce its dependence on 
oil imports. 



In Israel and Japan, for instance, solar panels dot 
roofs everywhere. 



Well Tken, 
£?01 fUe -?iass 



- -v'" "V— V'' 




People don't quite know how it works and are a 
bit nervous about anything they don't, understand, 
But in your world . . . the near tomorrow * . . there 
will be many, many more solar buildings. 



Jf yyy wovidl fke 
endy of sol^v 
V>L\iltALV' l ^)5 we woVb 
U^ve Is ^cUoojs, 



Another reason everybody doesn't use solar 
energy instead of oil is that it's a fairly new idea. 



I fkou^kir 
you kke 

lASeA ik 




Your home will probably use solar energy. So you 
should know and understand what it is and how 
it works. 



I j im e^btfiAf f <3 VIHlA oik f. 



Have you learned that the sun is a star, the same 
kind of star you see crowding the heavens on a 
dark night? 



H00V -Ebv if 
every v\i^Uf 
buf I neve** 
see If. 




It is a light, heat, and energy star composed of 
burning gases. 



funny, i cniwen ys fkaugkf If 
wtnS tHOve O'? fUeriAVd-HtAC^^v- 
^e^ncHon bv^ugkf *?tbduvf by 
fke orusklng farces of Ifs 
Iiwnense gv^vif^fionsd -fehA. 



The sum rs the star nearest to the earth, which 
turns about it, gathering up heat and light from 
this flaming neighbor 93,000,000 miles away. 



wk^nf's fke problem if 
we ve 5 effing &\\ f kis ke*nf? 
AK 1 gef IH fke ke^f is only 
good far vanning prinking 
presses baking bre<?^ 
tJH gaiv^vge raaf s, vigkf? 



TVl S sHlff iy It** 
catnplicffrhfc* 

we, 





So there is the sun, giving its heat away free. But 
this is the problem: How do you catch sunbeams to 
make them work for you? 



! woul<sWf be su^pvisecA 

Ho H- ^ecess^xy 

Ho employ soiMe, sovH oH 
c^Hcklv^ device. 



One way is through the use of a solar collector, 
which is nothing more than a different way of 
saying sun collector; it collects the sun's heat. 



, Thrtlr j| eh U i 77 tl'r' ill I'. V ! 
frtyiv; 






Ji*M «lledTM^ rfll \ 

:r 
-v . 



N,oH o£ V H, J hope. 








It does it the way a greenhouse works. 



Yolk -frh Pke coll^cfov* 
wIHa pl^nfs 6"avA 41 owe vs? 



A greenhouse is made mostly of glass to catch hot 
sunshine through its roof so flowers, plants, and 
vegetables can grow in it all through the bitter 
winter months. 



DoeWf gve^nkduse 
1 MOv<£ -fuel 
inWosf ^ny ofkev 
d-P ov 

yt?l\ ^bdUb ch 

SdWv gveenkstAse, fUe 
VlH^ fk^f US€S HO 
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A solar collector is usually a. fiat box that lies on the 
roof of the house. 




Jusf WVe. fke Pmcefovi 
wouwuds oven — ov fk^f 

fke Pueblo IvuAi^is? 
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The box can be made of metal with a glass cover, 
just like a little flat greenhouse. But, when the sun 
comes through the glass and hits the inside of the 
box, it stops being sunlight and turns into heat. 
The inside of the box, which is black, gets very hot. 
It stays hot until water in special pipes flows over 
it to cool it off. 




Wky cool if o-P-P 
i-P you wenf fo 
fk^f froublc 
fo <jef If kof? 




Air can cool 



it, too. 



"SUe/s fo we. 



The heat is now in the water (or in the air, if you 
used air, but let's talk about water). 



Yct*Ve fbe Te<ncUev> 
Kvs, Robinson. You 
c&h HnlV 

S0-Pb€hevs -Pdv 
<?01 we ce^e* 




Then, when the house gets cool and heat is 
needed, a fan blows air past the hot water tank 



wUeve sAoes H\e 
its e^evgy? 
(TWh I (?v 



The hot water flows into a tank where it is stored. 



1 suppose Hr s ^ 
k^^vily lnSld<?vb£<A 
fo pvevenh 

tasses* 




This warms the air, which then flows all through 
the house, eventually coming out through the 
grille in your bedroom. 



<^6 fUeve we U^ve It: tke collection, 
WsAHStov motion, use oT energy. 

Tke enev-gy wklck W<?ivele^ to e^vtk 
only tew k (S lavs e^vTiev <?\s sunlight is 
how w^vimIh^i my ho A. ulk^t kt^p pens 
ne?<h? Does tke enev^y simply ^is^ppe^? 
Ov Ao I vele^se it a\$ ke^t tkvou^k my 
b^e^ntk £HH A swe^H 



Passive Solar 
Systems 




The solar collector you've just read about is part of 
an "active" solar system because it is made up of 
moving parts, such as fans and pumps, which need 
electricity to power them. 



we've Hob bellnya taevw hUe 
elecWiohy Is we? 

(AIhT I jush ^w.-Pul?) 



There is another solar energy system that is 
growing very popular with people who are 
interested in using the sun's energy. It is called 
a "passive" solar system because it has no moving 
parts. 



pWf you coHsiAev 
fUe biTtovvs vicing 
e\e.cWoWic p^v-hicles 




In a passive solar system, the sun heats part of the 
house or "something" that holds the heat, then 
releases it when needed. That "something" can 
be an inside wall made of cement, brick, or stone, 
called a Trombe wait Or the "something" could be 
barrels of water, or a bin filled with rocks. 



You know how you enjoy running barefoot in the 
summer and how, if you run out into the street, it 
can burn the bottoms of your feet— it's so hot 



Passive stfW ene^y 

buvns yauv feet? 



Will you please 
wuTvke up y ouv iWnM? 




Well, that's how passive solar energy works. 



I Whew if; If's 



Even at night, Eong after the sun has gone down, 
the street is sti El warm to your feet 



If im^s sf upl^ o£ w^e 
fo Veep euf 

fkeve odl 




The street catches the sun, holds it al! day and even 
through the night. 



Some new houses are being built with twice as 
many windows facing south as towards the north. 
The reason? 



<,0 yOUv* btfuse 

\-We. q-t hke 

tWvA yWH nevev 







That way, the greenhouse collects the sum all day, 
storing its warmth in water containers or in rocks. 
This very heat warms the house when it gets cold. 

Another kind of passive system is to have water- 
filled tall plastic columns behind windows of a 
house to absorb the sun's heat. 



They lovely. 



Also, instead of having a stone or cement wall 
standing upright, a concrete floor (which is like a 
wall, only it's lying down) > F . 



'So 

fA Tloov is' 




can serve as a collector of son scooped up by 
so ut h -f a c i n g w i n do ws . 



like gidhe ^ Utfivse, 

wl-hU uitnlls H\e -fbov 

&M.A pWHc w^hev h^nks 
* a \) ovev fke pWce* 



It's really simple to make the sun work for you. 
All you have to do it open the room to sunshine 
through windows. 



jAnA knack wev 
cx, -Pew w<?rl1s. 




Then, when the sun goes down, dose off the 
windows with heavy shades, drapes, or indoor 
shutters. That way you trap the sun's heat in 
the room. 



Some good points about "active"' solar heat are: 

1 « It is easier to control the amount of heat you get 
and where it goes 

2. It can be added to houses that are already built, 
much more easily than "passive" 

3, There are many solar companies that under- 
stand and can install active systems. 



Wikk kke ke^f In fke 
vooim, fke pitface sko^l^ 
be q]Uike koensky. 



kkeyVe a\W kai^esh 
vl^kf? 
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Neither of the two systems, active or passive, will 
do a house much good if the house is not insulated. 



[s that a new word for you? 



Do you ^ UH-le bih 

ov exhr^. super weil-^oiAe i^sul^fe^ 

wtfb every 

&AY iH^rihr^Hov-L? 



Cotue o% Mrs. Robinson, lV\ 
\Zye<*v$ ol^ reiMei^ber? 




It means putting a blanket between the house 
and the outside, keeping the heat on one side, 
the cold on the other. There are many ways of 
accomplishing that 



we Ttf 

ke<?w a-P fUew, l suspect. 



Perhaps you've seen television commercials about 
insulating the attic, where a man is seen laying 
down material on the floor of the attic, 



Is k e. tkbouh ¥o wwike 
new Avess? 





That is an excellent way to keep the house's heat in 
the house ; where it belongs, instead of in the attic, 
where nobody lives. 



Insulation is any material that traps air and does 
not permit heat to pass through easily. It could be 
cork, paper, different types of plastics that have 
bubbles caught in them, sponge, rock- wool, 
glass-wool, fiberglass, or other products. 



Excepf Vkinb poov 

up 



How Sdtnpsu^sT 





Air itself is insulation, probably the best, and we 
know that wool (wool winter coat, wool sweater) 
is an insulator because it does not allow your body 
heat to escape. 



i jusb ckecke^ iavv wool 
wU\fev sure 

eHoiv^k, wy Ue^b 

is sbOl b' L lb. 



There are many places in a home that need 
insulation. 



/\v^ weVe ^ing 
bo sbubb ecuck 
one wibk eA wool 
swecnbev* 



CfliAx vci* pi- \*.sc .••••!•• 
ef *ii. T of kf’Y^T 

/ 



It might be a good idea if you went around your 
own home and checked off the following: 




^ winuVe, 1 j im m)y ^ Vd<A. 
Wky skcndM I Ac IV? 



kcLAse 

i^iacU 

fU(S scUoot 
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1, Do you feel air leaking in around windows and 
doors? 






4. Are drapes dosed and shades pulled when the 
sun goes down? 



2. Does snow on your roof melt more quickly than 
on the roofs of neighboring houses? (That's 
because the heat in your house is escaping 
through the ceiling and the roof, and melting 
the snow.) 

3. Is the hot water heater in your basement covered 
with insulation? If it isn't, some of the heat 
escapes into the basement, where it is wasted. 



CeWb bell wUj0.b 
rU#vb bl^ wooly luu^p 
,s ^OWH bbere. 



Ho, we k^ve b o 
lb ourselves. 



<_> 



cx 



Cx 






That keeps the heat in, the cold out. 



Well, $oy^e. o-P it> 
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5. Are there storm doors and windows in your 
house? 



Klo, fUeyVe *?0 1 
oh fke owHIAe. 






Discuss these things with your parents. They will 
listen closely to what you say because it means 
saving money as well as energy. 




Solar Cells 





Solar energy has a wonderful future! 



One of the most unusual tricks is something called 
a solar cell Usually the size of a silver dollar, a solar 
cell can be as small as the head of a pin. 



Ifs no slouck, elfker. 






■i 



cn<5r :3v 



hush pick up en lok 
o-P sun^kf on 
suv^ce fk^f big. 



You may have seen photographs of solar cells 
and not even known you were looking at them 
Remember seeing a photograph of a space 
satellite? It had large, wing-like panels coming 
out of it, didn't it? 



You may have thought those panels helped the 
satellite to "fly*" 



I see 





Well, in a way, you were right. 



TVyj^nVs 4W Usfening To t*\e, 
s Mvs. Robinson, Mosf f et?vcUevs 
^nveH J f fkcnf veSfOHSlV^. 



But it's not the way you think. Those "wings" hold 
solar cells in them and when the light strikes those 
cells, the special material they are made of changes 
the light to electricity, needed to power all the 
electrical equipment on the satellite. 



So y otA,V(£ bc^ck 
on fUose wings 
^genin, <^ve you? 






The special material is called photovoltaic 
(foe-toe-vot-TAY-ik) 



Is VUcnV VUe w<*y you 
Vo VUe 

ujhy you jusV s*ny 

■T.V.' 1 UV<a everyone else? 




material, and that s where the big news of solar 
energy will be coming irom in you) llfetiine! 
Photovoltaic solar cells can convert light into 
electricity. 



UVe VigfoV bulbs 

In vevev'se. 









You could cut the wires that hook you up to the 
nearest electric company; you wouldn't need 
their power anymore because your house would 
produce its own. 

In fact, you could even sell power back to the 
electric company during the times when your 
rooftop solar cells produce more power than you 
need. 

You woultfWf kkelv 

powev ^nyvnove because 
yoidM b£ -PVom hvying 

ho cuh hkose wives. 



Imagine this . . . the roof of your house covered 
with tiny solar cells. That would mean alt the 
electricity you might need (stored in batteries) 
would come right from your roof. 



Fksh, weU k<?we To 
v\A O-P hkc^h OV€H 
up hkeve. 



PHOfO volt Air; 
PAMELA 




Now you know that solar cells are already In use in 
satellites^ "wings"; they are being used everywhere 
in the world where there is no electrical wiring for 
small projects. 



Because w.$sl people 
nee<A 



You/ve probably seen solar cells along the highway, 
powering emergency telephones. Look at your 
pocket calculator— it may be powered by solar cells. 
Photovoltaics are already being used to cook with, 
for light, to work the vacuum cleaner, to warm 
every room in the house. 



We pocVe.H 

£0* 




So why don't we have them everywhere today? 



With oil, coal ; and electricity costing so much; 
wouldn't it be great if everyone could use solar 
cells to solve a good part of the energy problem? 



fll s<ny! WUeve <Ao I 
Pidr vne -Pov ZOO o-P fhewc 
/ 



Cool! 



Solar cells are presently undergoing experiments 
and improvements in their technology in business 
and government laboratories. In fact, the most 
promising new idea is "thin-ftlm" solar cells on 
sheets of plastic. 



Woul^H^f fkey wovk 
b'SH'C'r or 

up OH fke l^^ov^fovy 
vdo%7 v 





One of the biggest problems with today's solar 
cells and the th in-film solar cells is that they can 
only convert about 20% of light into electricity. 




Tke ofkev is 
coHVevfe<A info 
Ue<*f, wkick k^s 
no known use. 



J 



Untit they can be made more efficient than that, 
their price will often be higher than traditional 
energy sources. 



RobihSoVi, J'tMjlASh 
Kke powev t 1 j m only 
&Co £ 2 07* e-P4? c’te^h. 





Soon solar cells will be mass produced, which wi I 
help make them cheaper to buy. They will work 
much better than they do now, and you will be 
able to use them to make your own electricity. 

Isn't that exciting? 















Actually, all three types of solar power systems . . . 
active, passive and solar cells ... will be combined 
to make houses, schools, hospitals, museums, 
concert halls, and businesses warm and 
comfortable. 



(Pitivptfvf 

<ns\.A <wwy 'omyv^cYs will jusb k^V€ bo 
oub wibk kl^ k _ pvice A oil. 







It will be done at small cost, thanks to the sun. It 
will be done with little pollution, thanks to the sun 
And one of our biggest problems . . . energy , . . will 
be partly solved, thanks to the sun. 




^Tk*nnVs bo bke son. 
TkmWs bo bke son. 
Tk^nbs bo- bke son." 
vfe ^u^kbers nevev 
geb <?\ny Cvg^Ib, 




W^If £* fkis, 

fke Wsf cWssT WeM, Vws. Rabi^sav^ 
yCM verily yo(.^se)P> t 

cexg^HOe^fe yoiA. bub te<£-Po^e y^ts 
^0, ^boWP sl-vWit^ vne t?v -Peu 1 
e>cpev-Lwev\Vs J c^h — fkl^gs fa 
keep ^\e o-P-P kke sHeeH ewA 
ouk o-P 




Energy 

Experiments 










Demonstrate Burning Gases 

Light a candle, let is burn a few moments, and then 
blow it out. Quickly bring a lighted match dose to 
the wick, but do not touch it. The flame will appear 
to "jump" to the wick from your lighted match. 

The flame is not really jumping— it is igniting the 
hot gases that are still rising from the wick. 



Demonstrate Pollution from Combustion 

Hold a lighted candle under a dean piece of glass. 
The spot that forms on the underside of the glass 
can then be wiped with a tissue. 



Move kks?ivi <5a^y okkev 
kkiv^ you've kolA kkls 
expeTimenk k<ns ^c>\/eA 
ko kk^k soWv kecking 
is ^ pvtncHcc^l sol ukion ko 
t*y J s e^ev^y problems. 












Demonstrate the Effect of No Sun 

Use two small, potted plants. Put one in a small, 
light-tight box (a shoebox is fine) and the other 
beside it, open to the sun on a windowsill. Water 
them equally, as necessary. Note the progressive 
deterioration of the sunless plant over a period 
of weeks. 



\'A wiif, ¥co f "dr I Vo 
S wUI skoes ■fov Vkt?vh I0H3, 



I he dirt (carbon) on the tissue can be circulated in 
class to show pollution given off by the flame. 



Tke Vkut^b 

omn Vo skow Vke 



Demonstrate Heating of Absorbed 
Sunlight vs. Reflected Sunlight 



Wky in fUe wovleA 
ydu w<?\Hf fcJ 
ke^nf £wy Wh<A o-P 
siahU^IaH 




Paint a small piece of wood (a ruler is fine) with I at 
black paint. Wrap about half of it with aluminum 
foil. Place it in the sun for an hour or so. Have 
students feel the temperature difference between 
the absorbing surface and the reflecting surface. 




yc-LAv -tWf 

wvlfe w css^y oh 
kcw UIs -P^nwife 
vuW be-Pore 

ycu fook if^ i?lh*A kcw 

if locks HOW, 




Locating South 

Using a simple compass, point, various students 
in different directions and ask each one to locate 
north and south. 




Mark their findings on the floor with chalk, and 
see who comes closest to your pre- determined 
(but hidden) mark, 



How, Uow enbouh sovue passive soW 
expedient's? | w^nh ho knock W<kll 4\^V 
0 / puh 0 m oven on hke voo-P, somehklng like 
fkcTvh 6 ok ^nny expedienhs ^on^ hkose 
lines, M^s. Robinson, ov mush I now> be 

wihk k^vlng le^ne^A eve^yhkln^ 
hkev'e Is ho know £abouh sol^y enev^y? 

Y owVe p oinking ho hke <Adov* Is hk^h 
mess^e? OR, OR, I gdh Ik Get A bye. 

See you Whev, Mrrs, R. 




CDassary 

/ 




Active Solar System 

The sun's rays heat the rooftop collector panel 
through which air is moving. Air at the top of 
the panel is hottest. Air is drawn down via ducts 
through blower into insulated rock bin, which 
absorbs much of the air's heat, allowing cooler 
air to rise to collector for another load of energy. 
When heat from rock bin is needed, simple 
changes in ducts allow it to enter the rooms. 



Solar Cells (P Vs) 

Photovoltaic panel on roof converts sunlight 
directly to electricity. Power is either used, stored 
in batteries, or sold to the power company. 






Passive Solar System 

Shaded area shows Trombe wall behind insulating 
glass. A wall of concrete, brick, stone, or even water- 
drums, painted black, absorbs solar heat on sunny 
days, and slowly radiates heat to rooms hours later. 
Top and bottom vents can help circulation of solar- 
heated air. Flaps on vents prevent unwanted reverse 
airflow on cold nights. 




Solar Collector 

A rooftop collector, usually made of metal, has a 
glass or plastic cover through which solar energy 
passes. On striking the black surface, the energy 
is converted to heat, which is drawn away by the 
moving air. Note arrows showing how air enters 
and leaves, baffles to improve the transfer of heat 
to the air, and the insulation behind the black 
collector surface. Many collectors use water 
instead of air to carry away the heat, but the 
general principles are the same. 
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TILLY sfe>ETGANG is 3 newspaper journalist, 
author, magazine writer, teacher at the 
Writer's Workshop for Rutgers University, 
and a former radio talk-show host. A lifelong 
conservationist, she was the force behind 
the worldwide effort to put bricks in toilet 
tanks to reduce the amount of water used 
when flushing, which led to the retooling of 
tanks from 8 to 1.6 gallons of water per use. 

MALCOLM WELLS, a renowned architect, is 
considered the father of earth-sheltered solar 
design, He's also a writer, artist,, cartoonist, 
columnist, and solar consultant. He has 
lectured worldwide to professional groups and 
■■'ll i allege campuses, written for numerous 
tilogir .illy minded magazines, and written 
and illustrated more than twenty books. 




r-=^hTrr>i-4 china 



A classic recycled— better and greener than ever! 

You won't believe what goes on in Mrs. Robinson's solar energy class] When her gang of bright, irreverent students 
takes over, nothing is sacred. But the solar lessons never get lost in the shuffle, Amid a 11 the fun, the class explores 
solar energy history and takes a careful look at today's technology: active systems, passive solar, and 
the conversion of sunlight into electricity through the use of photovolt ales (solar cells). 

Tilly Spetgang and Malcolm Wells have spiced the study of solar energy with offbeat 
humor, making an often complex subject ciysta! dear and delightful! 




U iA ve^y Aeww-j gve^vb baak. J coiaI^WV- bhe 
bWing Aowai rJ 

— fii. SkiArcUPP, sdsrv tfUAbkov 

pvePejsov £L^£i-ibiAS c-P physics *nb H^W£vrdA 

/ lL rkIs v-e^i^/ke^ble bib oP invenKtfH 
achieves bke impossible Pe^b 
oP bein„3 Punny while Aiscussmg] soli^v 



"Tk^hV-S Pcv bdvi^h^ bkese we^vAs oP hope, SUMSkiHC, 
l^uyjkb^v, cWllev^e bo bke yded-h dP bhe wovl f A. 
Eve^y ckikA skoixlA bkls book/' 

— S^uce A^Aevso^, Povva^v E^ecuHve 
E Albov oP SaW rfge 
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